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- DESIGN AND DEVELOPMENT 2\/m>

ORBITER/PAYLOAD POWER INTERFACE CHARACTERISTICS 5-84-01895
SINGLE SECTION
(TOTAL CAPABILITY TO ALL PAYLOADS IS FOUR TIMES NUMBERS SHOWN)

POWER (kW
INTERFACE ORBITER MISSION VOLTAGE 0 (kw) TIME LIMITATION COMMENTS
TATION PHA RANGE ON PEAK POWER
> © SE (VOLTS)* MAXIMUM PEAK
CONTINUOUS
PRI P/L SiP GROUND 25.8-32 0.75 15 MIN/3 HR NORMAL CHECKQUT
POWER OPERATION
CONNECTOR (GSE POWER)
25.8-32 1.75 3.0 15 MIN/3 HR ORBITER POWERED
DOWN
PRI P/L StP PRELAUNCH/ 25.8-32 0.25 0.375 | 2 MIN/PHASE
POWER ASCENT/
CONNECTOR DESCENT/
POSTLANDING
PRI P/L SIP ON-ORBIT 25.8-32 1.75 3.0 15 MIN/3 HR TIME SHARE ORBITER
POWER PAYLOAD BUS WITH 3 FUEL
CONNECTOR OPERATIONS CELLS OPERATING

*ASSUMES ONE SECTION AT PEAK POWER. TWO SECTIONS AT MAXIMUM CONTINUOUS POWER AND ONE SECTION AT 25
PERCENT OF MAXIMUM CONTINUOUS POWER

11
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Rev 1

PAYLOAD DESIGN

® REQUIREMENTS
® THE PAYLOAD IS REQUIRED TO

— PROVIDE POWER DISCONNECTS THAT CAN BE CONTROLLED
FROM THE AFT FLIGHT DECK TO ALLOW THE CREW TO LIMIT
POWER USAGE DURING ORBITER EMERGENCIES AND DURING
PAYLOAD FAILURES OR EMERGENCIES

— PROVIDE FUSING OR OTHER CURRENT LIMITERS THAT
PROTECT PAYLOAD/ORBITER WIRING

® INFORMATION THE CUSTOMER FURNISHES

® DETAILS OF THE INFORMATION NEEDED WILL BE COVERED IN THE
PAYLOAD-UNIQUE ICD

¢ IN GENERAL TERMS, THE CUSTOMER IDENTIFIES THE POWER AND
VOLTAGE LEVELS THE PAYLOAD REQUIRES DURING MAJOR
MISSION PHASES. THE CUSTOMER ALSO IDENTIFIES THE INPUT
POWER CIRCUITRY, CONTACTORS, RELAYS, ETC

13
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¥ | NDESIGN AND DEVELOPMENT NASAN
POWER (CONT) .\ $-84-01413

FLIGHT EXPERIENCE

® FLIGHT EXPERIENCE HAS SHOWN THAT THE ORBITER CAN SUPPLY
PAYLOADS WITH THEIR POWER REQUIREMENT WHILE STAYING WELL
WITHIN THE VOLTAGE RANGES SHOWN IN ICD-2-19001

® DURING THE STS-9 MISSION, THE SPACELAB WAS POWERED BY
FOUR PRIMARY PAYLOAD BUS OUTLETS AT VARYING POWER
LEVELS. SINCE THE SPACELAB WAS INSTRUMENTED TO PROVIDE
BOTH INPUT VOLTAGE AND CURRENT, THAT FLIGHT WAS ABLE TO
DOCUMENT SEVERAL POWER CASES, OF WHICH TWO ARE
DESCRIBED HERE

® THESE TWO CASES ARE EQUIVALENT TO 1.0 kW AND 1.25 kW FOR A
SINGLE SECTION PAYLOAD. THE ACTUAL VOLTAGES ON THIS
MISSION CORRESPOND TO AT LEAST A +3 VOLT MARGIN OVER THE
“WORST CASE” LOW VOLTAGES SHOWN IN ICD-2-19001

® EVEN ALLOWING FOR THE HIGHER VOLTAGE OF THE NEW FUEL
CELLS ON THIS FLIGHT, THE DATA SHOW THAT THE ORBITER WILL
BE ABLE TO SUPPLY POWER AND VOLTAGE ADEQUATE FOR
PAYLOAD AVIONICS

15
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NASN

ORBITER AVIONICS SYSTEM OVERVIEW

PDI: PAYLOAD DATA INTERLEAVER
PCMMU: PULSE CODE MODULATION MASTER UNIT
PR: PAYLOAD RECORDER
Pl: PAYLOAD INTERROGATOR
NSP: NETWORK SIGNAL PROCESSOR
MDM: MULTIPLEXER/DEMULTIPLEXER
GPC: GENERAL PURPOSE COMPUTER
OR: OPERATIONAL RECORDER
PSP: PAYLOAD SIGNAL PROCESSOR

UPLINK DATA FLOW

S-84-01040
Rev 1

m.>zo | NSP [~ IMDM |==] GPC | MDM PAYLOAD
A .
»1 PAYLOAD
o e
(VIA TDRS)
FROM GROUND
PAYLOAD -
g l_lY_[n:zc Trzmu 1 S-BAND
E.v PM DETACHED PAYLOAD
PAYLOAD [ s-
FM
,.ML i B <[
J,“
<
TO GROUND
DOWNLINK DATA FLOW - thore
DETACHED PAYLOAD TRACKING TO GROUND
STATION VIA TDRSS

19
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Ah NASN

v W NDESIGN AND DEVELOPMENT
COMMAND AND DATA (CONT) 5-84-01498

INTERFACES

® ORBITER AVIONICS OFFER A WIDE RANGE OF INTERFACES
TO PAYLOADS. THEY VARY IN COMPLEXITY AND
CAPABILITY, FROM PANELS WITH SWITCHES AND ON/OFF
INDICATORS UP TO DUPLEX HIGH SPEED SERIAL DATA
CONNECTIONS TO THE ONBOARD COMPUTER

® IN THE FOLLOWING MATERIAL, THOSE AVIONICS SERVICES
THAT REQUIRE TAILORING FOR EACH PAYLOAD
APPLICATION ARE DENOTED WITH A “T”
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NASA

DATA PROCESSING S-84-02093
CREW
)
> sSSP LJ
P MCDS
0 T :._.
Y
L
w T . MDM ~| COMPUTER
D
LR
.
g TAPE PDI ne
P
Aﬁ . RECORDER - CMMU
A*N STORAGE T
‘ P — PSP Y

T = TAILORED
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COMMAND AND DATA (CONT) ,‘ 5-84-01493
PAYLOAD COMMAND INTERFACES

® FOR COMMANDS GENERATED BY THE CREW MEMBERS,
THE OPTIONS ARE

® STANDARD SWITCH PANEL (SSP)
e T__MCDS COUPLED TO THE PAYLOAD BY

— T__MDM DISCRETES

— T__PSP

— T__COMPUTER DATA BUS

— T__MDM SERIAL INPUT/OUTPUT

® FOR UPLINKED COMMANDS, THE PATHS ARE THOSE
TAILORED PATHS USED BY THE MCDS
® FOR DETACHED PAYLOADS, THE LINK OPTIONS ARE
® DIRECT GROUND STATION COMMUNICATIONS
® DIRECT PAYLOAD INTERROGATOR INTERFACE (LIKE 1US)

®¢ T__PAYLOAD SIGNAL PROCESSOR (COMPUTER
PROCESSED UPLINK)

T = TAILORED

25
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EEEr-yENE SPACE

mEm - EEE SHUTTLE

nm‘u_. 8 PAYLOAD

| ey ||

BV B Nu

» 1| Npesicn anD DEVELOPMENT NASAN

COMMAND INTERFACES | S-84-01893
SSP SWITCHES 6-2 POSITION, 6-3 POSITION

DIRECT FROM GROUND |INDEPENDENT OF ORBITER AVIONICS EXCEPT FOR EMC

MCDS 40 COMMANDS
TELEMETRY

THROUGHPUT 2 kbps
BOX OUTPUT RATES

® PSP 2 kbps

® GPCDATABUS 1 Mbps
e MDM SIO 1 Mbps
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BRE . WEE SH(TTLE
PAYLOAD

n
|
N SDESIGN AND DEVELOPMENT NASAN
PAYLOAD SOFTWARE SUPPORT - S-84-01485

® ONBOARD DATA PROCESSING FOR 40 PARAMETERS IS
PROVIDED AS A STANDARD SERVICE TO EACH SECTION
THAT INCLUDES

CREW DISPLAY

SCALING

CONVERSION TO ENGINEERING UNITS
LIMIT SENSING

DOWNLIST

® THESE 40 PARAMETERS MAY BE EITHER ANALOGS
OR DISCRETES

® ONBOARD INITIATED COMMAND PROCESSING FOR 40
SINGLE COMMANDS IS PROVIDED AS A STANDARD
SERVICE TO EACH SECTION
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NASA

FLIGHT EXPERIENCE TELEMETRY DATA RATES

DATA RATES TELEMETRY FLIGHTS IMPACT
(kbps) BANDWIDTH ORBITER TELEMETRY
(kbps) REDUCTION (kbps)
1 1.6 5,6,7,8,11,13,14 |NONE
8 9.6 7,8,11,14 REDUCEOI 5765448
16 17.6 6, 13 REDUCE OI57.6 - 44 .8
GPC219.2 - 16

Ol = ORBITER INSTRUMENTATION
GPC = GENERAL PURPOSE COMPUTER
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DESIGN AND DEVELOPMENT

NASAN

CIRCUIT EMEC CLASSIFICATION 5-84-01897
CLASS VOLTAGE TYPE OF PRIMARY SHIELDING FREQUENCY-
WIRE USAGE RISE/FALL TIME
EO >40V T™W ac POWER NONE <50 kHz
HO >6Vto<40V TW dc POWER NONE OR
ML <6V TWS ANALOG SIGNALS SPG >10 ps
RF ALL TWS/TWDS DIGITAL DATA MPG >50kHz OR <10 ps
RISE/FALLTIME
COAX HIGH-SPEED MPG >1MHz
DIGITAL DATA

OR VIDEO
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12 SWITCHES i _
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M B aa
OR: _
e, _
I UNIQUE ! _
1 PANEL \ :
| \ _
e = = = —— \ \ PAYLOAD STATION !
\ DISTRIBUTION _
PANEL _
I

O _ O _ [

1 PORT
ORBITER AVIONICS .ww sip__HO _....._”_: HO 12TP
STD SERVICES — N V] pavioan |
1—TM (PDI) N ML _1”_, '1 (10F 4 ) ML 7 TSP
ATME o LMo
3—(PL REC) MDM-PF1 .mﬂ ul.lll\\\ “ /’ _ RF 6 TSP
Id

2—ANALOG IN

8—DISCRETE IN

e orane 12—DISCRETE OUT _
_
|

OPTIONS
Ku-BAND > - 20
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!
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C)
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y

~+~—CARGO BAY

1
I
|
I 1_cmp (psp) | PATCH
i
'

1—TM (PDI) |
2—(PLREC) | HARNESS STANDARD SERVICES AND CABLING
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“YBBE SPACE
5 SHUTTLE
i l— PAYLOAD

\DESIGN AND DEVELOPMENT 2>m>

ELECTROMAGNETIC INTERFERENCE AND _\ Ry 7 1458
COMPATIBILITY (CONT)

PAYLOAD INTEGRATION PROCESS

® THE PAYLOAD REQUIREMENT FOR UNIQUE RF
COMMUNICATIONS LINK ANALYSES AND ANY MISSION
OPERATION CONSTRAINTS ARE NEGOTIATED AND
DOCUMENTED IN THE PIP

® THE PAYLOAD EMISSIONS AND SUSCEPTIBILITY ARE
DOCUMENTED IN ANNEX 1, PAYLOAD DATA PACKAGE,
TO THE PIP

® PRIOR TO THE CARGO INTEGRATION REVIEW, EMIJEMC
ANALYSES ARE COMPLETED TO ESTABLISH COMPATIBILITY
BETWEEN THE ORBITER AND A PAYLOAD, ONE PAYLOAD AND
ANOTHER PAYLOAD, AND A PAYLOAD AND CERTAIN GROUND
TRANSMITTERS

® THE RESULTS OF THESE ANALYSES ARE REVIEWED BY NASA,
THE CUSTOMERS, AND THE INTEGRATION CONTRACTOR (RI)
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DESIGN AND DEVELOPMENT

NASA

BASIC AVIONICS INTERFACE

COMMANDS
12 SWITCHES
(SSP)

PAYLOAD

DATA
12 INDICATORS
(SSP)

POWER
28 V DC (PRIMARY
PAYLOAD BUS)
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EEEFYREE SPACE
S8 B SHUTTLE
= BEPAYLOAD

DESIGN AND DEVELOPMENT 2\/m>
-84-01408
HIGH-LEVEL AVIONICS INTERFACE $-84-0140
COMMANDS DATA
® 12 SWITCHES ® 12 INDICATORS
(SSP) (SSP)
e MCDS ® MCDS
j PAYLOAD
POWER [ DATA STORAGE
® 28 V DC (PRI P/L BUS) (P/L RECORDER)
(AUX BUS)
(AFD BUS)
® 115 V AC (AC BUS)
UPLINK COMPUTER TELEMETRY
(GPC) PROCESSING e PROCESSED TLM (PDI)

® MDM STD ® DOWNLIST (GPC)
® MDM SIO
® DATA BUS
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SPACE
SHUTTLE
PAYLOAD
DESIGN AND DEVELOPMENT Z\Im\/
AVIONICS SUMMARY S-84-02029
PRICADING FPasbn 5oob v vd Pludish

® THE STANDARD AVIONICS INTERFACE TO A PAYLOAD

HAS THE CAPABILITY TO SUPPORT VIRTUALLY ANY
PAYLOAD REQUIREMENT

® THE INTERFACE IS THERE FOR SIMPLE OPERATIONS

® EXPERIENCE HAS SHOWN THAT

® THE SIMPLE INTERFACES ARE ADEQUATE FOR MOST
PAYLOADS

® THE SIMPLE INTERFACES DO NOT REQUIRE A PAYLOAD TO

GO THROUGH CARGO INTEGRATION TEST EQUIPMENT
(CITE) TESTING
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